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magnetios. In the next issue of this periodical, the last part of this 
work will be published; II. Interaction among spin waves and between 
spin waves and lattice vibrations. Relaxation processes and kinetic 
processes. The authors mention papers by Ya. I. Frenkel! and Ya. G» j 
Dorfman (Ref. 5), Ye. Lifshits (Ref. 8), L. Landau and Ye. Lifshits v4 
ees ye a paper by the authors in collaboration with S. Peletminskiy 
Ref. 12), V. Gurevich (Ref. 30), A. Borovik-Romanov (Refs. 39,40), 
I. Dayaloshinskiy (Ref. 41), Ye. Turov (Ref. 42), and N. Ne Bogolyubov 
and S. V. Tyablikov (Ref. 15). There are 6 figures and 55 references: 
36 Soviet, 13 US, 3 British, 2 Dutch, 3 Frenoh, and 3 German. 
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G43 00 (1038S, #3893) B01 3/8060 
AUTHORS: kkhiyezer, A. I., Bar! akhtar Vv. G., Kaganov, M. I. 
TITLE: Spin Wavealin veieetnaractientcod Antiferromagnetic ‘ II 


PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol. 72, Now 1, ppe 3~32 


TEXT; This is the second part of an article published in "Uspekhi 
fizicheskikh nauk", 1960, Vol. 71, 533, and is devoted to the interac~ 
tion of spin waves with one another and with lattice vibrationg\and, 
furthermore, to the relaxation- and kinetic processes. 10 deals with 
the fusion and splitting of spin waves and their acattering on gpin 
waves. The authors restrict themselves to considering electretdVand, 
therefore, take into account, aside from the interaction of spin waves 
with one another, also their interaction with phonons (Ref. 1). The 
Hamiltonians of the interaction of spin waves are set up, the use of 
which is restricted to the temperature range below the Curie temperature. 
fhe probabilities of fusion and splitting, as well as the scattering of 
spin waves, are calculated. § 141 deals with the interaction of spin 
waves with lattice vibrations. The interaction of spin waves with one 
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another was found to be stronger than their interaction with the lat~ 
tice. This allows the conclusion that the equilibrium in the spin wave 
system is more quickly brought about than the one between spin waves and 
lattice. For this reason, the temperatures of spin waves and lattice may 
differ. The temperature balance is discussed in § 12 together with the 
relaxation of the magnetic moment in electrets. The course of relaxation 
of the magnetio moment in electrets can be explained on the basis of the 
probabilities the authors established for the interaction processes. In x 

§ 13, the authors deal with the dispersion of magnetic permeability of 

a ferromagnetic dielectric. The complicated character of relaxation 

established in the preceding chapter influences the dependence of the 

electret susceptibility on frequency (Refs. 1,7). The case of a longi- 

tudinal magnetic alternating field polarized along the equilibrium mag- 

netic moment is examined, i.e., the longitudinal component of magnetic / 
permeability is calculated. When frequencies are sufficiently high it Wi 
is more expedient not to speak of a calculation of susceptibility, but F 
rather of an absorption coefficient of the photon. This coefficient is vA 
determined as the difference of the probabilities of all of the absorp- ff 


ra 
tion and emission processes of the photon. A formula for determining the ,“ 
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dependence of the photon absorption coefficient on frequency is given 
(13,20); it oan be applied to all limiting cases. The last chapter of 

the present article (§14) deals with the thermal conductivity of elec- 
trets. It can be calculated from the spin wave interaction Hamiltonian 

and the spin wave phonon Hamiltonian, as well as the phonon = phonon 
interaction Hamiltonian. There are 10 Soviet references. Xx 
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AUTHORS : Bartyakhtar, V.G. and Popov, V.0. 

TITLE: On the thermodynamics of antiferromagnetics in a 


magnetic field 


PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, v. 6, no. 3, 1961, 
; 340-351 


TEXT: The heat capacity and magnetization of antiferromagnetics 
are calculated for a wide range of values of magnetic field and 

low temperatures; the effect of dipole-dipole interaction on the 
thermodynamic characteristics of antiferromagnetics is ascertained. 
Those antiferromagnetics are considered whose magnetic moment, in 
the absence of an external magnetic field, is oriented: a) along a 
selected axis and b) lies in the ground plane. In case a) (magnetic 
moment of sublattices oriented along a selected axis) the thermody- 
namic potential is given by: 


Q- 


- ym) B3(e,) de,dOe 
T -_— 1 7) \&y) G8, Oe 
Qe ——\d,in(tt—e 7 \)=—-—— (ae ‘ (1) 
™~ paca) ( 24a 2, ; 
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where T ig the temperature in ergs, &s the energy of the spin wave 


and dS, the elementary solid angle in the direction of the wave 
vector k. The magnetization and the heat capacity are 


2 
ma — &, Cy 2 — TOS (2) 
dH A 
The simplified expressions for the energy spectrum are 


E, ap +d, - Do, Eg pf Qo * Da (4) 


(the terms Dj are due to the dipole interaction). The notations in 


this article were adopted from (Ref. 4: V.0. Popov, Ukr. fiz. zhurn., 
6, 1, 1961). By using formulae from Ref. 4, the expressions for the 
potential become wH$62 


maar la) ee Cas a TE 
= — (smh a (2) T 2+ \=y°) * te \Ap : (5) 
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From (5) and (6) it follows that with external fields Hp“ Heao, 


the dipole-dipole interaction practically does not affect S&2 . In 
fields “Hg ~ T, the relationship between field and magnetization 


‘gs non-linear. With temperatures much higher or much lower than 
iON HZ - HE 57 the relationship between field and magnetization 
will be linear. For A Jt the following expressions are given: 


= pet et (2) eu (12) x 
@{30 Hy pla \Ta (QnyoThi ' 
pM, <TKpV He — Hin; 
AM <a = oy (ZY [1-2 eB (13) 
124% Tu \Tu ey T ’ 
Ta 5 pV Ro— Hin X TK Tu. ti ae 
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From these it is evident that for / Te, iz ae oT the see 


of magnetization on the field H, is non-linear. As a result of the 


asymmetry of the surface energy, the thermal oscillations of the 
magnetic moments Mj, and M2, corresponding to the second band of the 
energy spectrum of the antiferromagnetic, lead to the paramagnetic 
effect, and the thermal oscillations of the moments corresponding 
to the first band, to the diamagnetic effect. B using formulae 
from Ref. 4, the author obtains expressions for 2 At, and Cg Ww 
which show that the effect of the field on Cg decreases with tem- 
perature, diamagnetism appears, the terms with ™ become more effect- 
ive. The dipole-dipole interaction does not affect Q , AJR and Cs. 
The authors conelude that the dipole-dipole interaction does not 
appreciably affect the magnetization and heat capacity except in 
the case that the external field Hp has values near to its critical 
values Hf and Hég . This is due to the fact that the principal 
terms of the dipole-dipole interaction cancel each other. By taking 
into account the terms which contain =| Ho] * it was found that in 

§ 
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several cases the magnetization changes with temperature (for Tp 
H§@) according to the power law, and to the -# law, which is 

e 
usually assumed, At temperatures T) AH§g it is also necessary 
to take these terms into consideration. ‘The author expresses his 
thanks to 0.1. Akhiyezer. There are 4 Soviet-bloc references. 


ASSOCIATION: Fizyko-tekhnichnyy instytut AN USSR (Physico- 
technical Institute of the AS UkisSR) Khar'‘kov 


SUBMITTED : August 15, 1960 
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AUTHORS + Akhiyeser, I. A., Bar 'yakhtar, V.0., Peletminskiy, 8. V. 
TITLE: Theory of high-frequency magnetic suaceptibility of a 


ferrodieleoctric at low temperatures 


PERIODICAL: Zhurnal ekaperimental'noy i teoreticheskoy figiki, v. 40, 


TEXT: The ferromagnetio resonance line widths are commonly caloulated by 
phenomenologioal methods using the relaxation term in acoordance with 
Landau-Lifshits or Bloch. The authors of the present paper wanted to 
caloulate the ferromagnetio resonance line shape by using quantum theory 
and basing on the miorosoopio theory of spin wave interactions. The 
magnetio susceptibility tensor is not determined as usually with the help 
of an equation of motion but with an applioation of field theory using 
Green's two-time function of spin waves, The calculation of Green's spin 
wave funotion is based on a Hamiltonian which takes into acoount both 
exchange interactions and relativistio interactions between spin waves; 
the interaction of these spin waves with lattice vibrations is neglected. 
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The method employed is well suited to compute transverse components of the 
magnetic susceptibility tensor, used to determine the resonance line shape. 
if the magnetio susceptibility as a function of frequenoy and wave vector 
is known, it is possible to find the behavior of the relaxation of a 
mMagnetio moment. The relationship between susceptibility and Green 
funotion is investigated first. One obtains Xi (if w) = K ty (sm) » where 


the retarded two-time Green function is defined by 
eau t), Gi, (F,t"))>, oes Xx 
<£>-8pe,f, e(t) = : t>0 


with e@ Fourier expansion ‘2 1? t) " aa exp(-det+ik: KEK, (E,o) ata, R% 
denotes the density matrix without ae external field. It is shown how 
the relaxation of the magnetio moment oan be investigated if X41 is known. 


‘Let there be a magnetio-moment distribution m°(#) at t30, assumed to be 
in equilibrium in the presence of a magnetic field Ho(F). This field is 
connected with the initial magnetic moment distribution by the following 
Card 246 
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, relations ni (i) “ Aq, (Eve)h? (®)) o* The variable magnetio field is 


described by R(z, t) = 6( at )0o*9 (2), €7+0; and the relaxation of the an 
magnetic moment is expressed by the relation: ~ 


5 fa AHF 0 (3 i(k) fut hy (£ ew) - * iz, aie the 2 = 

‘i 41 Xs TES 

‘relaxation ‘is ae determined oF the anti-hermitean’ part of the tensor at 

ay this part also determines the energy absorption = the variable magnetic — 

* : field. In the following the connection between K 1 Fst) and the 

'; Matsubara-Groen function 1 (5) is defined by x, (F-Pt, t- +") 

=<f {iy (2,+)8, (F", sD) oa e (7) ae y Be eS cae Tis the _ 

Ae ‘chronological operator with ease to ene variable t, aiieb is examined 
_; by employing the diagram technique. Using a method of A. A. Abrikosov, 
; be Pe aia I. Ye. Pipe inna and Ye. S. Fradkin one obtains: 

“ : G1 - . Ky (Bs) “ Hf 5 (Ry -40%0). The magnetio susceptibility of a 
‘ Gard 3/g 
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‘Gieleotrio desoribed by the Hamiltonian & « a +a, + , is then Sonputeds. 
x, a Egofor, where Ep denotes the spin wave anerass ¥, and ae, are given 


by y= Te 72, {O(1, 2; 3) cre + AiG hake c. + 


+0 2, 3) cfotoe A (ky + ky + ks) + x. c.}, (19) .. 
hay > (¥ (1, 2; 3, 4) chet eycyA (Ky + Ky — ky — ky) + : 
13.3.4 
+ ¥, (1, 2,3; 4) ete ttc ogh (kat ky ky — ka) + c+ ¥ 


+¥a(l, 2, 3, 4) cece CEA (hy + ka + ka + he) + a " 
pbs. ob ee VASP re — s 
; Ay = 8, (ak)? 4 + (Ho +My) + 2npMosin®,, By = 2pMy sin? Oyen, 
pe denotes the double Bohr magneton, a is the lattice constant, 8, is of 
the order of the Curie temperature, x, is the saturation ewentle moment, 
B the anisotropic constant, a the Penne outer magnetic field, OF and 
Card 4/9 
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a are une polar angles of X. ¥ and S are given by 


: ; , RAD a 3, 4) mp (AMa)-* 8a" (hak + hake) 
| : on cee Ob th } now aes eo) 


OU, 43) = ap V2uMhtsin 20, (uy + el 0}) (uit + sien) +” 


. : (ay op sin 20, ("uy + ev) (uis + 0105) + 
ee esi at (tay be 0g) (ols + OE, cc) 0 


4 [~10 | IMil~[Yal~1¥ a ae BE. ey 


oa i e Re : ov : no “4,2; 8, 4) Pe id (ujus anus + Aujusostta + 0,0,030 o } 43 

23 Se a cat 8). a 

: . aoa ee eA We TAT ee en > Sa 
: ily * = Ax + ey)/2ex, Oy ee — OPK (Ay — 8y)/28 e007 ee re 
a 4] One Seat r . k Vv im wee, es (7 s m A ‘ 


ster (Ks 6) = Lp MoUs (k) (lee — OAT OT lee tot TOT, 
yy (ke, 0) Ep MoUs (k) (leo — (+ lee tot erdyry, . BD en 
i say (ky 0) m= EIA My (U CR) Le = 0 — eC) UR) fev OFM as 


rus (ky 0) = Bip My (U" (lew — OF VOTE Wiebe tery 


Cy (k) = an [+ |e |? + yon + Uxvy, 
Us(k) = [es eel ere Bee 
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with (i) * = Imd(Ky ~4tgt0). The Selaxation of the transverse mapaetic 
moment is then taser, and using the relation mentioned Pash o eee, 


resonance line width aed) ie determined. Diagrams of the ese io8 
im, aennnd verturhation, theory approximation by 
are expressed m Bo (k. ro dw + 0) = = (2n)79 dk’ | O(k’, k —k’: k) ? ((ay- +) (eee el) — 
— Merty—ae] 8 (9 — Gar — Oe) +2 (2n)™* J dk’ |O(k, k's KK’) [rte (Anan 1) 
— (Axe + 1) Meg] 6 (@ + eye — tage Hy (37) 
For graphs of the eva as shown in Figs.4-5 tormula (40) holds. Finais, 
ot the resonance line shape is investigated; here it is necessary to know 
/ 70) = ImZ(0,-48,+0)5 ey denotes the frequency of the homogeneous 23 


resonance which is a funotion a the shape of the body: 


2 PAB, +Pu, 7/2 y oth +4"e, Ye For two limiting cases sail, ad cate 


| Oe Pe = bet y"( (48 Hep)" Me ee ae : 
"7 0) = ie a 2 pMe ht (Ho Ms % . He nei: Bie Ste 
o wu 3, (He -+B) BMe fy - 
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oe For egal the ‘following is valida 78) (176, )*@, . Finally the cuchere ‘thank. 


ee ae th Akhdyezer for suggestions. ‘M.. I. Kaganov and ¥. M. Tsaukernik are — Pe 
mentioned. : There are 5 eure. and 12 references: 6 Soviet-bloo and _ 
cary non-Soviet-bloo. 2 oe 2 


| assoorationy Piziko-tekhnicheskty institut Akademii nauk Wivainskoy 2 ‘SSR ‘a 
be (Institute of meses. and Technology, Academy of Soiences 
7 ... Ukraihskaya 8SR) 
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SUBMITTED: July 18, 1960 
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1. Wsziko—tekhnicheskiy institut AN Ukrainskoy SSR. 
(Dielelectrics--Magnetic properties) 
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etructures 


4 


PERIODICAL: ‘Fizika tverdogo tela, v. 4, now 12, 1962, 3461-3470 


for magnetic substances in which the orientation of the atomic spins - 
changes periodically from one atom to the other (e.g. Dy, Er and others)... 
The period of these changes depends on the lattice constant and on 
temperature. Starting from the representation of the neutron scattering 


amplitude as given by 0. Halpern and M. Jonson (Phys. Rev., 55, 898, 1959) 
" the equations 


TEXT 3 The elastio scattering of slow polarized neutrons is investigated : : ef 


i. “eg (q) = AHAF a) SDM ed (gM (Lf Mt 2P, LM m (15) 
a : = sQandty+ rine. tt Alba by Mi) 
! Pa Rp My P|) ae. (16). 
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are obtained for the soattering cross section and for the polarization of 
. the scattered neutrons. Here is the momentum elegy ia to the orystal — 
by the neutron, K ia the wave vector of the neutron, 1” Re ¥, and see? 
if, = In Ny S$, is the spin of a magne tic aton, : x 
No, s =, 5 — (Mp, <0) ©. 
s . i 
= aye D (ae tale (7), 
ee 5,= tySu-e ty Sy. HSci ; (6), 


, is the unit vector in the direction <3, >. From (16) it follows 
ae the scattered neutrons are polarized along the vector [eit] 


if the - ‘incident neutrons ore avi met For determining the vectors 
a, and ayy the vectors i, and must be known for two different 
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reflections, whereby the angle between the two vectors ¢ = 2.37! nust 


1) not be small. The determination of the vectors Ly and My for a fixed 7 se 


reflection is discussed. Finally, the scattering from the following ‘ 
structures are discussed: (1) Simple umbrella structure; (2) modulated 
umbrella structure; (3) umbrella structure with*revolution; (4) slanted i 
fence; (5) linear spin wave. ; | 


ASSOCIATION: Fiziko-tekhnicheakiy institut im. A. F. Ioffe AN SSSR, 
Leningrad (Physicotechnical Institute imeni A. F. loffe 
AS USSR, Leningrad) S. ‘ 


SUBNITTED: July 6, 1962 
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AUTHORS: Bar'yakhtar, V. G., and Kaganov, M. I. 

TITLE: Homogeneous and inhomogeneous resonance in plasma 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, ve 32, no. 5, 1962, 554-558 


TEXT: The equations (8/dx, )é 5 iE, = 0, curl E = 0, which are valid if 
Vv 


inside, and curl E = 0, div E = O which are valid outside a plasma-filled 
volume, have to be solved in order to determine the natural frequencies 
bigs yy and Hy of longitudinal plasma oscillations in a bounded volume. 


This problem is solvable only for a plasma contained in an ellipsoid. 
Some of the solutions correspond to a uniform field within the ellipsoid, 
and their natural frequencies are determined from lox. + 47,514, )| = % 


where n,, is the tensor of the demagnetizing factors. If the field is 


parallel to one of-the ellipsoid axes, the homogeneous resonance 
frequencies are given by 
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: w? = 7,27, 7 7 


This leads to the following special cases: For an ellipsoid of revolution 
(n, = 25 3) or a sphere, one finds 


ot pee [o}-+-2n, Ott: wy Varn sa) eV me. (12) and 


Coepa (a, = 1g = 13="Js) 


aellatee/F] oy, 


=o. 


~~ - 


seeauotiycis. for a eylinder with the axis savatier: to the magnetic field, 


Card 2/5 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8 


$/057/62/032/005/006/022 


Homogeneous and inhomogeneous ... B125/B102 


Ka = $ (a3 + Q?2 + wy Vine + 227), °3 = 0; for a cylinder with the axis 


1,2 
perpendicular to the magnetic field, wos “ a QQ? 72, GQ, = 0, We = 22/2; . 
for a plane-parallel plate perpendicular or parallel to the suecetl field, 

wot, @, = 0, we = Q? (16), and we war + 27, o = 0, o, @ 0 
1 H’ 2 a) ; 1 Hq 2 2 anys, : 
respectively. In addition to the homogeneous resonance frequencies | " 
resulting from (11), there also exist inhomogeneous resonance frequencies V 
which are difficult to calculate and correspond to solutions with a 
uniform field. The natural frequencies of a plasma bounded by two planes 
perpendicular to the magnetic field are given by 


Sw ee =3/+e) ae tw}, (23). 


ha 


“The parameters wu and v are interrelated by dispersion equations having a 
different form for solutions either symmetric or antisymmetric, depending 
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on the substitution of -z for 2: cotan v = (v/ujes, >) and ' 
‘ F , 
tan v = -(v/u)e,, o)s respectively. These equations provide a simple 
.] 


graphic solution if v is real. The natural frequencies of an ellipsoid \ 
are "very similar" to those of a plate. The present calculation of 

natural frequencies is suited to every case where the characteristic 
frequencies of the dielectric constant Ex satisfy the condition chs >L 


(L = dimensions of the system). A plasma cylinder with the axis 
perpendicular to the magnetic field has natural frequencies given by (23) 


-with cotan v = = Es, >) for the symmetrical solutions, and 
9 
tan v= - Ft, 2) for the antisymmetrical ones. In the case of a 
’ . 
magnetic field parallel to the oylinder axis one finds 


2 _ oe ot 1 3 2)2 ui 23 : 
3 Se (oj + O°)? —4 aod OH , (28) with 


“a, (w) oJ, (0) 4 (0) neo) Kau) 
a ote er AC (29), 
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where J (x) and K (x) are Bessel and MacDonald functions, respectively. 
A. I. Akhiyezer is thanked for a discussion. The English-language refer- 
ence is: lL. Walker. Phys. Rev., 105, 309, 1957. 
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AUTHORS: Akhiyezer, A. I., Aleksin, V. Fo. Bar'yakhtar, V. Go, Pelet- 
minskiy, S. V. Se Een oe 
TILE: Influence of radiative effeats on relaxation of electrons and 


electric conductivity of a plasma in a strong magnetic fieid 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42, 
no. 2, 1962, 552 » 564 


TEXT: This paper is to show that emission and absorption of electremagnet- 

ic waves by plasma electrons may have a considerabis effect on the establim- 
ment of the thermal equilibrium of the electrons. Equilibrium of the ey 
lute magnitude of the transverse electron momentum can be reached at none 


relativistic temperatures (Tm ¢*) and of the transverse as well as of tha 
longitudinal components of the Slectron momentum at relativistis vempera- 


9 
tures (Tam s°). The radiative relaxation time hae the order cf magnitude 
of the ratio of mean electron.energy to mean intensity of elestron emission 
in a magnetic field. If this relaxation time is Less than the mean time 
Card 


SUE Ta CUES GIP 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8 


8/056/62/042/002/037/055 
Influence of radiative ... B108/B104 


between two Coulomb sollisions then it will aleo determine relaxatior with 
reapect to the corresponding variable. This means it will determine ths 

time of equilibrium distribution of the electrons with respect to their abd. 
eolute transverse momentum in the nonrelativistic case. The radiative re- 


2 
x 


laxation time ia cf the order of unity at H = 2.10? gauss, T = 197° moos 
and an electron density of 10° om”, and it decreasas with increasing H and 
T and with decreasing electron density. The transverse component cf the ! 
electric conductivity of a plasma is determined by the Coulomb collisions V! 
&5 well as by radiative effects. The longitudinal component on the other 
hand is determined by the Coulomb collisions only. Owing to this fact. 
electric conductivity of a plasma may be highly avisetropis. Beside the 
electron relaxation. also a relaxation of the photons occurs which manifesis 
iztself in a quasi-equilibrium distribution of the photons, This distribu. 
tion which is determined by the instantaneous electron digtrabatvion reaches 
equilibrium, i. ¢., Rayieign-Jeans distribution somewhat after electron re- 
laxation. L. D, Landeau, M. A. Leontovich, and K, N, Stepanov are thanked 

cr discussions, Mention is made cf B. A. Trubnikov, A. Ye. Bazhanove (St. 
Fizika piazmy + problema upravlyayemykh termoyadernykh reaktsiy (Plasma 
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physics and problems of controlled thermonuclear reactions), 3, Izd. AN 
SSSR, p. 121), V. S. Kudryavtsev. (idem, p. 114) and L, E. Gurevich, S. 7. 
Pavlov (ZhTh, 30, 41, 1960). There are 7 Soviet references, 
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"Relaxation Processes in Ferro- and Antiferromagnets." 


report submitted for the Conference on Solid State Theory, held in Moscow, 
December 2-12, 1963, sponsored by the Soviet Academy of Sciences. 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8 


s/1a1/63 /005/004/031/047 


2 Bthe 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8 


Sie Pe Ear ; 


z s ; 
a 2 ~ ‘ t wat Og; 68318 
Se edhe DLN provesSers ines. ft as 
ge, < 
4 4 
sos tenes sad a t - a8 7 re 
c : i 
ae = ’ © . 
e 
ri e 
‘ Tiss! Ey J ? 
ae arse ef are SS oe 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8" 


"APPROVED FOR RELEASE: 06/06/2000 


CIA-RDP86-00513R000203810009-8 


s/181/63/005/004/034/047 


B102/B186 
eer ae te ” cad ‘a ~ . a iat 
KOT BURSA Bar'yakhtar, ¥. G., anc maieyev, S. ¥ 
pee Die. ws co osctatte: ss . 3 = Ak 2 s 3 
>; Ss KEPPEL Es e 
' Pe 
Rc hank tVerccnr Poa. V 
e - 
a Vy ra ~~ vte CaS an. oie: mA 
204 > Le n ze . ew Af aha. 
! oy aZ2iK. 700 r ar. as higt 
vars Mf, hy sae ecanicGs Lie tatat Ro Aw SFT oe bag 
eek ee 
ete Tae 


APPROVED FOR RELEASE: 06/06/2000 


CIA-RDP86-00513R000203810009-8" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8 


" SAVCHENKO, M.A.; BAR! YAKUTARSW 


Theory of relaxation processes in antiferromagnetics with a hel- 


e Fi ry tver. tela 5 n0.1032747=2755 0 163. 
ical structure Zz aia) 


l. Fiziko-tekhnicheskiy institut AN UkrSSR, Khar'kov. 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8" 


"APPROVED FOR RELEASE: 06/06/2000 


CIA-RDP86-00513R000203810009-8 


= aa es Tee ee — 


2 


) §/0141/63/006/005/1115/1128 


R: Ap4017033 ss 
1 i t % 
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TITLE: Kinetic equations for plasma electrons and the photons ra- 
diated by them in a strong magnétic fibld 


SOURCE: IVUZ. Radiofizika, v- 6, no. 6, 1963, 1115-1128 


TOPIC TAGS: kinetic equations, transport equations, plasma, plasma 
- in magnetic field, plasma electrons, piasma electron photons, elec- 
tron photon correlation, perturbation theory, second order perturba~ 
tion theory, absorption in plasma, radiation from plasma, radiation 
collision integral, transport phenomena ‘ 
ABSTRACT: ‘Kinetic equations, with allowance for the absorption and 
radiation, ‘are derived for the ¢lectrons of a plasma situated in a 


strong magrietic field from the system ‘of equations for the electron 


and photon ‘correlation functions. In ‘particular, the radiation col- 
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lision integrals for an inhomogeneous plasma, which are essential 
for investigation of transport phenomena, are derived and the cur- 
rents in the inhomogeneous plasma determined. The electron and 
photon correlations in second approximation of perturbation theory 
are neglected, as are the effects connected with plasma polariza- 
tion. "The authors express deep gratitude to A. I. Akhiyezer for a 
discussion of the obtained results." Orig. art. has: 37 formulas. 
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report submitted for LOth Annual Conf, Magnetism & Magnetic Materials, Minneapolis, 
16-19 Nov 64. 
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TITLE: Theory of high frequency susceptibility of uniaxial ferromagnetics 
SOURCE: Fisika tverdogo tela, v. 6, no. 1, 1964, 219-227 


TOPIC TAGS: susceptibility, magnetic susceptibility, high frequency svsceptibility, 
ferromagnetic, uniaxial ferromagnetic, ferromagnetic resonance, spin wave, magnetic 
‘anisotropy, spin wave interaction, Breit line 


‘ ABSTRACT: The authors have examined the form and width of the lines of homogeneous ; 
ferromagnetic resonance in uniaxial ferromagnetics in the field of low temperatures, { 
To compute the magnetic susceptibility they used the formalism of spin waves as 

developed by F. Dyson (Phys. Rev., 102, 1217, 1230, 1956). In the case of homo~ 

geneous precession, the width of the line of ferromagnetic resonance is associated 

only with interaction between spin waves resulting from magnetic anisotropy. When 

the temperature of a body is mich graater than the frequency of ferromagnetic 

resonance, but considerably less than the Curie point, and when the spin is 

sufficiently large, the line of ferromagnetic resonance has a Breit form and the 
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“width of the line is proportional to q? (which is in agreement with the results ; 
of I, A. Akhiyezer, V. G. Var'yakhtar, and S, V. Peletminskiy. ZhETF, lO, 365, : 
1961). When the temperature of the body is much lower than the frequency of ferro~ 
magnetic resonance, the line is very asymmetrical relative to the resonance J 
frequency, and the width of the line is exponentially small, In this field of 
very low temperature, computations are made without the normal assumption that the . 
atomic spin is large (that is, much larger than one), "The authors thank A. I, 
Akhiyezer and I. A. Akhiyezer for their discussions of the work." Orig. art. has: ; 
l, figures and 33 formas. ; 
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. TITLES Scattering of , sie naira in antiferromagnetics with weak ferromagnetisn 
‘ SOURCE: Fizika tverdogo tela, v. 6, no. 2, 1964, b2h-L29 


‘TOPIC TAGS: neutron scattering, slow neutron, antiferromagnatic material, ferro- , 
magnetism, elastic acattering, inelastic scattering, nuclear scattering, neutron 
. polarization 


ABSTRACT: This study resulted from recent interest in antiferromagnotics with 
weak ferromagnetism and the fact that one branch of the spin waves has a very low 
‘ activation energy. These waves have a substantial effect on the thermodynamic 
and kinetic properties of such antifcrromagnetics, The authors have computed 
the cross section and polarization of clastic and inelastic scattering in Kin, Ni, 
and Co carbonates. In examining the inelastic scattering they have begun with ' 
the phenomenological theory of spin waves. It is shown that, along with magnetic 
scattering from planes for which the sum of the indices is odd, scattering also 
takes place in these antiferromagnetics from planes for which the sum of tha 
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| indices is even, the intensity of the scatter 


ng being proportional to the square 
of the average magnetic moment in the body. When unpolarized neutrons are 


scattered, polarization develops in the scattered beam through interference of 
magnetic and nuclear scattering. The degree of polarization is proportional to 
‘the antiferromagnetic vector for reflection from planes with odd index totals, to 


ithe ferromagnetic moment for reflections from planes having even index suns, Orig, 
art. has: 1 figure and 19 formas. 
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SOURCE: Fisika tverdogo.tela, ve 6, noe 5, 1964, 1435-1438 


sot ot 


TOPIC’ TAGS: magnetic susceptibility, spiral ferromagnetic structure, ferromagnetic 
“ [yesonance, atomic spin, exchange interaction, susceptibility tensor, Bohr magneton, 
Heisenberg principle ; 


. ‘ 


‘ IABSTRACT: The authors worked out the high-frequency susceptibility tensor for ° 
_ {materials with spiral ferromagnetic structure. As shown by B. R. Cooper, Re I. 

i |ELiot, S. I, Nettel, and H. Suhl (Phys. Reve, 127, 57, 1962), such materials, 

| unlike the usual ferromagnets, possess two resonant frequencies. One is compara- 
tively small and lies in the frequency range of ferromagnetic resonance; the other, 
| which is the result of exchange interactions of atomic spins, is essentially - 
‘t 
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dependent on the pitch of the spiral and lies in the optical range. . For simplicity | 
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‘ AUTHORS: Bar'yakhtar, V. G.1 Makhmudov, Z. Ze ee 
ences ess cre ¥ E + 
|. MITLEs Concerning the coherent amplification of spin waves by a 
{| , beam of charged perticles , Zs 
| souRCE: Zh. ekeper. i teor. fiz.,/v- 47, no. 2, 1964, 593-597 


coherent spin wave, charged particle 


‘ , mOPIC TAGS: spin wave theory, 
distribution function, ferro~ 


distribution, resonance scattering, 
: magnetism 
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\. | ABSTRACT: Unlike an earlier investigation by A. Akhiyezer et al. 
-‘ (ZhETF, v. 45, 337, 1963)' the present authors studied the amplifica- | 
~ | ton of spin waves in a ferromagnet, based on coherent interaction’ ("> 
‘ between a beam of charged apenas and the spin waves, for the case i 
‘when the particle velocity; in the beam has not only a longitudinal Yo 
put also a transverse component (relative to the magnetic field). | 
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- Sane excitation conditions are derived from the Maxwell equations ee 
- and the kinetic equation for the particle distribution function re fs 
he beam. It is shown that the amplification ask particularly large. 
“LE. the resonance condition es ¢ Pe gen ae = 


(hi) = hn tn ae he z e re 


oA bis waciatiea: meee w(k) -- ‘frequency of spin waves with wave ‘veo=. r. 
2} tor ky vy mo longitudinal particle velocity, wo" ‘cyclotron frew.. .3) 2 


{ 
| quency of the electron. The growth increment is proportional to the. I 
‘cube root of the particle density in the beam, provided the density. : 
-is small. Orig. art. has: 12 formulas. “The authors thank A. I. © 
, Akhiyezer and K. N. Stepanov for a discussion of the work." Ss 
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ly are compared with the experimental values for Al, In, Pb, Hggs Sn, Cd, an, Lag, 
Nb, Ta, V, @r, anu Mo and are found to be in satisfactory agreemem with experi- 
ment. An expression ts alse given fur the derivative «f the critical magnetic 
Trelia with respect to the pressure in terms of the Srunetcen constants and the com 
pressit: lity. This makes 11 pessible t > caicuiate the sien and magnitude of thle 
derivative for aire 

These too are found te be in fair agreement. - certain anona.y in the case of 
thaliium in the revion of pressures up to {*.. atm is probat-ly connected with sin- 
gularities of the energy spectrum of the conducti:n electrons. The values for Ga, 
Re, Ru, Th, and Ti could not be compared with experiment fer lack o° the Gruneisen 
constants. The authors thank B. G. Lazarev for a discussion of the work. Orig, 
art. has: 7 formulas. 
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TOPIC TAGS: ferrite, antiferromagnetic material, spin wave, semi- 
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ABSTRACT: It is shown that spin waves become coherently amplified 
by an electric current if the electron drift velocity exceeds the 
phase velocity of the spin waves. To determine the interaction be- ! 
tween the spin waves and the electrons or holes in ferrites and anti- 
ferromagnets, the authors first calculate the dielectric tensor from 
the kinetic equation, assuming that the principal scattering mechan- 
ism is scattering of electrons ty impurities. Tre growth increments 
of the spin waves are then determined for the interaction of spin 

, waves with & constant electric current in antiferromagnets, the 
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‘electric field being directed along the preferred axis of the anti- | 
ferromagnet. When the drift velocity exceeds the phase velocity of 
the waves, the components of the conductivity tensor reverse sign, 
and this leads to growth of the spin waves. The growth increment is 


directly proportional to the conductivity of the ferrite and can 


reach values 107°, 'The authors thank A. I. Akhiyezer for a discus- 


sion of the work.' Orig. art. has: 23 formulas. va © 
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TOPIC TAGS: ferrite, magnetic resonance, electron beam, coherent scattering 


ABSTRACT: This is a continuation of earlier work by one of the authors (Bar 'yakh- 
tar, with A. I. Akhiyezer and S. V. Peletminskiy, Phys. Letters v. 4, 129, 196% 
and ZhETF v. 45, 337, 1963; with Z. Z. Makhmudov, ZhETF v. 47, 593, 1964), who 
showed that the spin waves can be coherently amplified in infinite ferro- and anti- 
ferromagnets by a beam of charged particles. The present article deals with the 
interaction between an electron beam and magnetization oscillations in a finite 
magnet, where the shape of the body affects the spin-wave spectrun. Only the prin- 
cipal natural oscillation modes (Walker Modes, Phys. Rev. V. 105, 390, 195% , 
which are extensively used in microwave electronics, are considered, and exc sange 
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interaction is neglected. The authors determine the increments of the fundamental 
modes of the magnetostatic oscillations in a ferrite plate and show that the in- 
crement reaches a maximum when one of the resonant conditions is satisfied: @ = 
BY - wD (a r- frequency of the magnetostatic oscillations of the plate, v--beam 
velocity, B--wave vector). The increment is proportional to the square root of 
the charge density in the beam. The fields decrease outside the plate exponential- 
ly, since the beam particles participating in the coherent amplification of the 
magnetostatic oscillations are those located at a distance of the order of 1/B 
from the surface of the plate. For frequencies on the order of 1072° gsec™2, the 
increment has an approximate value 1075, Orig. art. bas: 19 formulas. ie 
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TOPIC TAGS: thallium, superconductivity, pressure effect 


ABSTRACT; 4 This investigation w stimulated by the fact that 
thallium behaves under pressurei in a manner different from other 
metals, and was aimed at checking the hypothesis that the nonlinear 
part of the pressure dependence of the transition temperature 1s 
connected with a change in the topology of the Fermi surface under 
pressure. The hypothesis is verified by starting out from a very 
simple model of superconductivity, the authors show that the change 
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change in the topology of the Fermi surface 18 associated with the 
pressure-induced change in the Fermi energy, anc compute the varia- 
‘ tion of the superconducting transition temperature witn variation i 
of this energy. The relative change of the transition temperature 
is found to be of the order of the square root of the ratio of the 
Debye temperature to the Fermi energy. The relation between the 
transition temperature and the impurity concentration is alsq inves- 
tigated. "The authors thank A. I. Akhiyezer, B. G. Lazarev, T. A. 
Ignat'yeva, ‘and N. S. Tereshina for a discussion of the results.” 
Orig. art. has: 2 figures and 12 formulas. 
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TITLE: Coupled magnetoelastic waves in antiferromagnets in strong 
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ABSTRACT: The authors consider coupled ma netoelastic wavee ina 

uniaxial an ferromagnet, the ground state of which 1s determined (in 

e absence of an external magnetic field) by two compensated sublat- 
tices. The angle between the magnetic moment of the sublattices is 
assumed to differ appreciably from 180°. The antiferromagnet is as sumed| 
to have magnetic anisotropy of the easy-axis type. The spectrum of the i__ 
coupled magnetoelastic wave is determined by the standard procedure of . 
diagonalizing the Hamiltonian. The results show that the strongest 
coupli: g 18 produced betr-en nonactivated spin and longitudinal sound 
waves, with the latter being excited in the antiferromagnet only if the 
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alternating magnetic field 1s polarized along the direction of the 
resultant magnetization. The melative corrections to the frequencies 
(phase velocities) of the sound and magnetic waves during magneto- 
acoustic resonance are determined, and the amplitude of the longitudinal 
sound oscillations induced by an alternating magnetic field is calcu- 
lated. it 1s shown that excitation of longitudinal scund waves occurs 
only if the alternating magnetic field is parallel to the constant 
magnetization axis. The corrections to the velocities of the sound 
(elastic) and spin (magnetic) waves are found to amount to several per 
eent even outside the region of magne toacoustic resonance. Orig. art. 
has: 32 formulas 
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TOPIC TAGS: antiferromagnetic material, magnetic moment, magnetic 
anisotropy, magnetic resonance, external magnetic field 


ABSTRACT: The article deals with the characteristic frequencies of 
an antiferromagnetic plate for the case when the field and the de- 
viations of the magnetic moments from their equilibrium values are 
inhomogenecus, and the magnetic moments of the sublattices lie in the 
plane of the plate. The calculations are made in the magnetostatic 
approximation for antiferromagnets with two types of anisotropy, an 
axis and a plane of easy magnetization. It is shown that the charac- 
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teristic frequencies lie within a strictly defined interval the width 
of wrich is of the order of 1/6 (& is tne constant of nomogeneous 
exchange interaction between thie sublattices). The dependence of the 
limiting frequencies of the inhomogeneous resonance on the external 
magnetic field is determined over a wide range of magnetic flelds so 
that the frequency interval within which toe frequencies of inhomo- 
genevus resonance lie ts evaluated ar a Sunetion of the variation of 
the external marnetic field. Authors thank A, S. Borayvix-Romanov 
who ca-led their attention to this proatiem. Oris. art. hasio4 
figures and 20 formas. 
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TITLE: Effect of impurities on the superconducting -cransition 
temperature 
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TOPIC TAGS: superconductivity, phase transition, impurity scatter- 
ing, critical point, electron interact] on 


PA gS8 ABSTRACT: The authors investigate the effect of diamagnetic 1mpurt1- 
ae ties on the Superconducting transition temperature for the case when 
addition of impurities makes it possible to modify the topology of 


. the Fermi surface of the superconductor. This 1s done by determining 
<P lis the nonlinear change in the temperature <T, (~ vn In n, where n is the 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8 


L 1765566 
ACC NR: AP6002728 yf 


impurity density) of the superconducting transition with change in 
the Permi-surface topology. It is assumed that the anisotropy of the 
electron-electron interaction is small and only the noniinear change 
in Ty under the influence of the impurities, due to modification of 


the (owas topology is considered. It is shown that this 
mechanism, unlike that considere? by D. Markowitz and LP. Kadanoff 


(Phys. Rev. ov. 131, 583, 19f%) miy Jeat t. toth a nonlinear decrease 
and a nonlinear increase of ay with tnoreacine impurity concentration. 
The expression derived for Ty, consists of the value of qT). for the pure 
semiconductor, plus a term which allows for :he combined effect of 
the sireularities in the topology, of the Fermi eurface anc ae scat- 
tering of the electrons by the Impurities. Author thanks A. 
Akhiyezer, I. A. Akhtyezer, I. M. Lifshits, and G. M. TL SehBSee for 
a dfs cussion “ot e work. Orig. art. has: 1 figure and hy formulas. 
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ABSTRACT: . Starting from the well known expression for the temperature 


of the superconducting transition, the autnors derive an expression 
for the derfvative of this Temperature with respect to the pressure in 
terms of experimentally observable quantities such as the Grunetsen 


constants of the electron and of the lattices, and the compressibility Z 
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plasma wave, semiconductor plasma 


’ ABSTRACT: A study is conducted of coupled spin, plasma, and electro-~ 
magnetic waves in ferromagnetic semiconductors and metals at arbitrary |. 
wave propagation directions. The refractive indices and transmission 
regions of these ferromagnetic semiconductors and metals are deter- 
mined. Orig. art. has: 41 formulas. [Authors' abstract } [SP] 
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TITLE: Interaction of plasma and spin waves in ferromagnetic semi- 
conductors and metals 


| SOURCE: Zhurnal eksperimental'noy i teoretichesxoy fiziki, v. 50, 
' no. 3, 1966, 576-588 


Lermor radius, magnon, pleas. pArneten forrowenratic ees | Asmacorbes bony 
rmatecel mated, be os ah ; ies , 
ABSTRACT: Bound aaapea, and ee omagnetic and spin waves in ferro- 


magnetic semiconductors and petals with magnetic anisotropy of the 


easy axis" and ‘easy plane’ type are considered. The region of wave 
vectors « is investigated in which space dispersion of the magnetic 
: permeability tensor may be significant, but space dispersion of the im 
' dielectric permittivity is weak (the wavelength is much greater than 
: the Larmor electron radius and the phase velocity of the vaves is much ,; 
greater than the thermal of Fermi velocity of the electrons). The 


H 
TOPIC TAGS: srin vave, ferromagnetism, magnetic permeability, | 
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indices of refraction waves and the transparency regions are deter- 

mined, It is shown that bound waves in the plasma in the absence of 

Bpace dispersion of the c tensor possess normal dispersion), The 

spectra of bound cyclotron and spin waves noving perpendicular to the |; 
| magnetic field sre also determined in the case when the wavelength is 
| of the order of the Larmor electron radius, cs} 
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TITLE: The scattering of spin waves on paramagnetic impurities in agne 


SOURCE: Fizika tverdogo tela, v. 8, no. 5, 1966, 1449-1454 : 
‘| TOPIC TAGS: spin wave, electromagnetic wave scattering, 


antiferromagnetic material, weak 
.| magnetic field, impurity scattering , mmegnitic: enisctanny 


ABSTRACT: The scattering of spin waves in impurities in antiferromagnetics with a "light 
axis"' magnetic anisotropy in weak magnetic fields has been studied by R. London and P. Pincug 
(Phys. Rev., 132, 673, 1963). The present authors study the scattering of spin waves in-im- ; 
‘|-purities in antiferromagnetics with a-"'light plane" magnetic anisotropy, a8 well as.in anti- ys ‘ 
ferromagnetics with a "light axis" magnetic anisotropy in magnetic fields the intensity of which; 
| is greater than the “uppsetting" field. Assuming k = 0 and integrating by kz, in the case of 
antiferromagnetics with a "light plane" magnetic anisotropy, the authors obtain 
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-| where c is the relative impurity concentration. The quantity tines marr 2 
antiferromagnetic resonance which is determined by the stattérMf or ue eur WRVOR OLR 
impurities (¢,=A/,— is the frequency of the spin waves with a wave an equal to zero). 
For MnCOg, in which €g = 3. 4-106 erg, 6, = 4.6-10715 erg, =m 25. 10° peon), —In the~ «nadie 
case of antiferromagnetios with a "light axis" magnetic anisotropy, the authors obtain mee PRs 


Lesa 2 


x [30+ 54) see) (-+am4)], mi) ry 


where Hg = (B~ 612)Mg. For MnFo, in which Hg = 104, Hy = 108, Hor = 9-104e, M= 5006,” 
85 = 10-14 org, which 1s located in the external field H=2-105e, =~ ==5:10!| seo-l, The 

evaluations are performed ‘assuming that ¥ 10, In conclusion, the authors express their ai 
gratitude to_A. G. Gurevich for’ jnterest in the work and useful discussions. Orig. art. has:° Ts : 
21 formulas. 4 i 
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AUTHOR: Bar'yakhtar, V. G.; Rudashevskiy, Ye. G.; Savchenko, M. A.; Stepapov, K. N. 


: Seaman ed . 
ORG: Physico-technical Institute , Academy of Sciences, Ukrainian SSR_(Fiziko-tekhni 
cheskiy institut Akademii nauk Ukrainskoy SSR q M 
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% "4 Y 
TITLE: Interaction between electromagnetic, plasma and spin waves in antiferromagndic 
semiconductors and metals . ae 
i He 
SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 51, no. 1, 1966, 250- 


25T 
SOPTC TAGS: pl i tif tic, magnetic tibili 
eecTROMAGUETIC WAVE wave, antiferromagnetic, magne ic suscep ty 5 
TRACT; Coupled elettromagnetic, plasma, and spin waves in qntiferromagnetic 
emiconductors and metals are investigated. Since there are two spin waves in anti- . 
erromagnetics (unlike ferromagnetics, which have one), the spin and electromagnetic | 
(plasma) wave interaction pattern in the former is more comple than in the latter. ; 
However, in antiferromagnetics the magnetic susceptibility is proportional to a smaji 
parameter x, (static susceptibility), and the spin and electromagnetic ceeioe 
coupling is therefore weak. In the region in which the frequencies of the noninter- at 
acting spin and electromagnetic (plasma) braches intersect, the frequency corrections * 
due to wave coupling is of the order of vx, and far away from the intersection 
region they are of the order of xo. Orig. art. has: 32 formulas. 
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AUTHOR: Bar'y akhtar , Vv. Gos Savchenko, M. A.3 Stepanov, K. N. aA : 
ORG: none B 3 


TITLE: Interaction of electromagnetic and spin waves in helicoidal magnetic struc- 
tures 


SOURCE: Fizika tverdogo tela, v. 8, no. 7, 1966, 2168-2172 


TOPIC TAGS: spin wave, electromagnetic wave, magnetic structure, antiferromagnetisn, 
refractive index 


R71 < 
- ABSTRACT: The authors consider coupled spin and gicctisaenetic waves and their pro- 
pagation in antiferromagnets with helicoidal magnetic structure and derive analytic 
expressions for the frequencies of the interacting waves. The different modes of < 
oscillations that can exist in the antiferromagnet are illustrated as functions of tn 
frequency dependence of the refractive index. It is shown that near the points of In 
terseccion of the spin and electromagnetic branches, the coupling parameter has an 
order of magnitude yt, while fer from this point it is proportional to ¢(¢ = gu28/ 
Ia3 ~ 1073,' where g is the Lande factor, » is the Bohr magneton, 8 the spin of the 
atom, I the exchange integral, and a the lattice constant). Orig. art. has: 2 
figures and 15 formulas 
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GAYDA, R.P.[Haida, R.P.]; VISHNEVSKIY, V.N, {iysmevoriy, v.N.); 


dots., otv. red. BAR'YAKHTOR,_¥.G,{Bar'iakhtor, V.H.]), 
dots., retsenzent; KVITKO, 1.S., red. 


[Atomic physics] Atomnaia fizyka. L'viv, Vyd-vo L'vivs'koho 
univ., 1965. 352 p. (MIRA 18:9) 
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BARYBIN, K. S. , 
Sbornik geometricheskikh zadach na dokazatel'stve. Posoble dlia uchitelet 


Jollection of geometry problems for proving; teachers! mamal/. Moskva, 
Uchpedgiz, 1952. 152 p. 


SO: Monthly Ligt of Russian Agcessions, Vol. 7, No. 3, June 1954. 
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[Collection of geometry problems for demonstrat ion; manual for 
teachers] Sbornik geometricheskikh sadach na dokasatel'stvo; po- 
aobdie dija uchitelei, 2-e isd. Moskva, Gos. uchebdno-pedagog. isd- 
vo Ministerstva prosveshoheniia RSFSR, 1954. 151 p. (MLRA 8:1) 
(Geometry--Problems, exercises, etc.) 
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Rid a useful handbook of shortcomings. (*Collection of geone 
aoulen to be proved, *® free EN Reviewed by G.L.Bidinov. Mat. ¥ 
shkole no,6:84-86 N-D '54. (MERA 7:11) 
(Barybin, K.S.) (Geometry--Problems, exercises, etc. ) 
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Barybin, K. S. - "Methods of Syrmetry and Homogeneity in t 
gebra." hoadeny of Pedagogical Seiences RSFSR. Sci Res Inst of Teaching Methods. 
Moscow, 1956 (Dissertation for the Degree of Candidate in Pedagogical Sciences). 


So: Knizhnaya Letopis', No. 10, 1956, pp 116-127 
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igi ponouetsy textbook" vy S,1.Novoseiov. Reviewed by ree 
and others. Mat.v shkole 20.5:65-87 5-9 '57. (MLRA 10:9 
(Tigonometry~-Textbooks ) (Novoselov, S.1.) 
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LMPRSEKIKA, N.I., red.3 NAPAPOV, M.I., 


tekhn, red. 


; er's aid] Sbornik 
blems in plane geometry; teacher's a ‘ 
aa: ps ascernrtl (planimetrita) posoble dita uchitelet, Moskva, 


’ 180 p. 
he bno~ , izd~ro Meva prosy. RSFSR, 1958. 
protege tit a! lems, exercises, eto.) (MIRA 11310) 
&. 
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Readers! notes and letters. Mat.v shkole no.4:57-58 JleAg 
159. (MIRA 12:11) 
(Geometry--Study and teaching) 
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Weisner terete? 


From lettera and remarks of readers. Mat. v shkole no.6162-63 
H-D '59, : (MIRA 13:3) 
(Bquations, Quadratic) 
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